New equation of state (EOS) data for brucite
INTRODUCTION
For more than 20 years, shock wave data have played an important role in studying both the accretion of the Earth and the composition of the interior. Volatilization of impacting planetesimMs has been shown to be an important process'in the evolution of the Earth's atmosphere [Ahrens, 1990] . It may also have a profound effect on the evolution of the interior since thermal blanketing by a thick early atmosphere could have resulted in extensive melting of the Earth [Abe and Matsui, 1986] . The stability of hydrous minerals under mantle conditions is also an important consideration in atmospheric evolution as degassing of the mantle over geologic time can also possibly explain the present atmosphere, particularly if any primitive atmosphere was stripped by im- 0.8 and 6.5 km/s. Projectile velocity was determined both by double exposure flash X ray photography and by laser interruption intervals on the 40-mm gun. On the light gas gun, projectile velocity was measured using two 15-ns flash X ray sources and electronic time interval counters. Targets consisted of a metallic driver, brucite sample, and a low density buffer materiM. The targets were stepped so that two small mirrors could be epoxied onto the rear surface of the driver and sample. An additional mirror was affixed to the rear surface of the buffer. Shock wave velocities in the target and buffer were determined by recording the destruction of the mirrors by the shock arrival via an image converter streak camera and Xenon light source. More detailed discussions of the experimental technique may be found in Jackson an Ahren [1979] and Ahren [1987] .
Tungsten and aluminum flyer and driver plates were used, with symmetric impact conditions applying in all experi- Table 2 . Material velocity behind the shock front was determined through impedance matching [Ahrens, 1987] All data from Marsh [1980] .
ments. Equation of state (EOS) parameters for the flyers and drivers are listed in
Partial release states were obtained by measuring the shock wave transit time through low impedance buffers in contact with the sample. The buffer materials were lexan, polystyrene foam, and graphite foam ( Table 2 ). The pressure and particle velocity at the buffer-sample interface were determined from the measured shock velocity and the known buffer equation of state. An upper bound for the density of the partially released state is obtained by integrating the Riemann integral over a linear P-V path [Lyzenga and Ahrens, 1978] . RESULTS 
AND DISCUSSION
A total of 13 Hugoniot equation of state experiments were conducted on brucite specimens. Peak shock pressures ranged between 12 and 60 GPa. The experimental parameters are listed in Table 3 , while the results of shock and release experiments are shown in Tables 3 and 4 . The results of those shots potentially containing significant amounts of Ca are largely indistinguishable from the others, and consequently, all will be considered together. The small amount of scatter in the data indicates that sample variability is not a significant problem in these experiments. The results of shot 200, however, lie significantly outside the uncertainty range of the remainder of the data and will be excluded from subsequent analysis. The exceptionally high density resulting from this shot may be due to transformation of the Ca-rich component to a high-pressure phase as expected from static compression studies [Meade and Jeanloz, 1990 ].
Compression States
In Figure 1 , new shock compression data for brucite are presented in the shock velocity-particle velocity plane along with the earlier data of Simakov et al. [1974] . The present data appear to be slightly more incompressible, however, the two data sets are consistent in that there is no measurable change in slope throughout the pressure range of the data. This indicates that no phase transition with an appreciable volume change is occurring within the pressure and temperature range of these experiments. The density reported by Simakov et al. [1974] is 2.37 g/cm s, which is 0.5% less then the average of our samples. Thus, the samples of Simakov et al. may have more porosity, water, or light impurities.
It is known empirically that shock wave data for many materials can be described by a linear function of the form:
where U• is the shock wave velocity, up is the material velocity behind the shock, co is the zero pressure bulk sound ve- Pressure-density states attained in the shock compression of brucite are shown in Figure 2 . The results may be better understood by reducing the data to an isentrope and fitting to a Birch-Murnaghan EOS. A convenient formalism for achieving this is the normalized pressure-normalized strain where the numbers in parentheses represent one standard or F-f formalism [Birch, 1978] 
where Ko• is the 0 pressure isentropic bulk modulus and f3H is given by Partial release states for brucite are listed in Table 4 or vaporization upon adiabatic release [Ahrens, 1987] 
Comparison of the calculated and measured release paths from 36 GPa shows that the actual release path is generally shallower than the Mie-Gruneisen prediction in which vapor
The temperatures corresponding to the measured release points are listed in Table 4 terior convectively and could be retained when the magma ocean freezes at high pressure [Liu, 1987] .
